Elementary GLOBE: Water Wonders by unknown
Purpose
•	To	introduce	students	to	hydrology	and	the	study	of	macroinvertebrates.









After	 completing	 this	 activity,	 students	 will	 have	 an	 understanding	 of	 what	
macroinvertebrates	are	and	why	scientists	study	them.
Science Content Standard A: Science as Inquiry
•	Abilities	necessary	to	do	scientific	inquiry
Science Content Standard B: Physical Science
•	Properties	of	objects	and	materials




Mathematics Standard: Number and Operations 
•	Understand	 numbers,	 ways	 of	 representing	 numbers,	 relationships	 among	
numbers,	and	number	systems
Mathematics Standard: Measurement
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©	2006	University	Corporation	for	Atmospheric	Research	All	Rights	Reserved
Preparation
• Read	 the	 Elementary	 GLOBE	 book	 Discoveries	
at	 Willow	 Creek	 –	 either	 read	 it	 to	 the	 class	 or	
have	 students	 read	 it	 to	 themselves.	 	 The	 book	
can	 be	 downloaded	 from	 www.globe.gov/
elementaryglobe.	
Part 1: 










•	Make	 one	 copy	 of	 the	 Water	 Wonders	 Student	
Activity	Sheet	1	for	each	student.
Part 2:
•	Create	 a	 classroom	 aquarium	 with	 aquatic	
macroinvertebrates.	 	 To	 set	up	 the	aquarium,	put	
about	 five	 centimeters	 of	 sand	 in	 the	 bottom	 of	
a	 tank.	 	 Use	water	 from	 a	 pond	 or	 stream	 to	 fill	
the	aquarium.		 If	you	use	tap	water	 instead,	 let	 it	
stand	for	a	few	days	in	the	aquarium	before	adding	
insects.	 	 Plant	 some	 small	 aquatic	 plants	 or	 put	
some	algae	(green	pond	scum	plants)	in	the	tank.	
Cover	 the	aquarium	with	a	glass	or	 screen	 top	 to	
keep	flying	aquatic	insects	from	escaping.		
•	Add	a	thermometer	to	the	water	of	the	aquarium.	
Make	 sure	 the	 temperature	 graduations	 on	 the	
thermometer	are	clear	enough	for	young	students	
to	 read.	 	Students	might	need	assistance	 reading	
the	thermometer	at	first.
•	Make	 one	 copy	 of	 the	 Water	 Wonders	 Student	
Activity	Sheet	2	for	each	student	for	each	time	they	
will	be	making	observations	of	the	aquarium.
•	One	 supplier	 of	 aquatic	 macroinvertebrates	 is	
Carolina	 Biological	 Supply	 (www.carolina.com).	
They	 sell	 a	 water	 insect	 collection,	 as	 well	 as	
individual	 species	of	 aquatic	 insects.	 	Also,	 some	
suppliers	sell	crustaceans	like	crayfish,	shrimp,	etc.	
and	 these	 would	 be	 interesting	 for	 students	 to	




•	Note:	 If	 you	 decide	 to	 collect	macroinvertebrates	
in	a	stream	or	pond	on	your	own,	make	sure	you	








For	 more	 information	 about	 this	 product,	 go	 to	
www.rivertank.com.			
•	Note:	 some	 of	 the	 macroinvertebrates	 and	 their	
larvae	 may	 be	 predaceous	 (they	 feed	 on	 other	
insects),	 so	 you	 may	 have	 to	 keep	 restocking	






















is	 a	 way	 to	 introduce	 them	 to	 hydrology	 concepts,	
including	 the	 idea	 that	macroinvertebrates	 indicate	
water	quality.	






becoming	 land	dwelling	 insects	when	 they	mature.	






Macroinvertebrates	 can	 tell	 us	 a	 lot	 about	
the	 conditions	 within	 a	 water	 body.	 Many	





physical	 characteristics	 of	 the	 environment,	 as	well	




Macroinvertebrate	 samples	 allow	 us	 to	 estimate	
biodiversity,	examine	the	ecology	of	the	water	body	
and	 explore	 relationships	 among	 water	 chemistry	
measurements	and	organisms	at	a	stream	or	pond.	
For	 more	 information	 on	 hydrology	 and	 aquatic	
macroinvertebrates,	here	are	some	resources	you	can	
use:
•	The	 Hydrology	 section	 of	 the	 GLOBE	 Teacher’s	
Guide	(www.globe.gov)
•	Project	 WILD	 Aquatic	 K-12	 Curriculum	 &	 Activity	
Guide	(www.projectwild.org)
•	WOW!	The	Wonders	of	Wetlands,	by	Environmental	
Concern,	 Inc.	 and	 The	 Watercourse	 (www.
projectwet.org)	
What To Do
and How To Do It
Part 1: Introduction to
Macroinvertebrates





or	 water	 critters,	 that	 live	 in	 ponds	 and	 streams.	











4.	Pass	 out	 copies	 of	 the	 Water	 Wonders	 Student	
Activity	Sheet	1.		Have	the	students	select	a	water	




Part 2: Classroom Aquarium
1.	Show	the	students	the	classroom	aquarium.		Note	
that	 the	 aquarium	 may	 look	 different	 to	 them	








about	 the	 macroinvertebrates	 in	 the	 aquarium.	











6.	At	 the	end	of	 this	observation	period,	gather	 the	
students	for	a	class	discussion.		Ask	them	to	share	
what	 they	 learned	 about	 the	 macroinvertebrates	





7.	See	 the	 “Adaptations	 for	 Younger	 and	 Older	
Students”	section	of	this	activity	for	ideas	of	water	
quality	activities	you	can	do	with	the	aquarium.





investigations.	 	Below	are	some	 ideas	of	what	 to	do	
with	your	students	at	the	stream/pond.
1.	Remind	 your	 students	 about	 safety	 issues	 before	
visiting	the	stream/pond.		
2.	Some	 supplies	 you	 should	bring	 to	 the	 field	 site:	
dip	nets,	plastic	containers	 for	holding	water	and	
collected	 organisms,	 magnifying	 lenses,	 rulers,	
journals,	 pencils,	 towels,	 paper	 towels,	 field	
guides,	and	laminated	sheets	with	information	on	
macroinvertebrates.		





the	 stream	 safely	 and	 collect	 macroinvertebrates	




5.	Point	 out	 unique	 characteristics	 of	 each	 species,	
including	 their	 shape,	 size,	 movement,	 and	
behavior.
6.	If	it	fits	in	with	your	students’	ability	level,	perform	
tests	on	 the	pond	or	 stream	water.	 	 Some	 things	
you	can	test	are:	dissolved	oxygen,	nitrates,	water	
pH,	water	temperature,	and	stream	flow.
7.	After	 the	 field	 trip,	 have	 the	 students	 write	 a	
sentence	 and/or	 draw	 a	 picture	 about	what	 they	
saw,	smelled,	heard,	or	felt	on	their	trip.
8.	For	more	information	on	studying	macroinvertebrates	




and Older Students 
For	 younger	 students:	 Have	 each	 student	 select	
a	 macroinvertebrate	 and	 write	 several	 descriptive	





















Older	 students	 can	 use	 a	 Macroinvertebrate	
Dichotomous	 Key	 to	 identify	 unknown	
macroinvertebrates.	 	 The	 following	 Web	 site	 has	
a	 key	 you	 can	 use:	 www.dec.state.ny.us/website/
dow/stream/.	 You	 can	 also	 find	 other	 keys	 on	 the	
World	Wide	Web	or	at	your	 local	 library.	 	Also,	have	
older	 students	 look	 at	 macroinvertebrates	 under	 a	
microscope	to	learn	more	about	their	anatomy.	
Further Investigations
•	Life Stories of Macroinvertebrates:	 Have	 the	
students	each	 select	 a	 specific	macroinvertebrate	
that	 they	 have	 observed.	 	 Based	 on	 what	 they	
learned	about	this	insect	in	class,	have	the	students	
write	 a	 story	 about	 the	 life	 of	 this	 organism.	 If	
possible,	 the	 students	 can	do	additional	 research	
for	their	stories.		
•	Water Quality Studies:	 Explain	 to	 the	 students	
that	 macroinvertebrates	 are	 what	 	 scientists	 call	
an	 indicator	 species.	 	 This	 means	 that	 certain	







aquatic	 macroinvertebrates	 helps	 determine	
whether	the	water	is	clean	and	safe.		The	following	




all	 their	 lives.	 	 They	 can	 talk	 to	 family	members,	
residents	at	a	senior	center,	etc.		After	asking	the	
community	 members	 to	 describe	 what	 the	 local	
streams	 and	 ponds	 were	 like	 when	 they	 were	
young,	 the	 students	 can	 learn	 how	 the	 stream/
pond	has	changed	over	the	years.		
•	Water Walk Learning Activity:	 This	 activity	 can	
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